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(57) Abstract: 1 

is based on the discovery that 
the consumption of milk which 
contains a fi-casein variant 
which has histidine or any 
other amino acid not proline at 
position 67, may on digestion 
cause the release of an opioid 
which may induce or aggravate 
a neurological/mental disorder 
such as autism or Asperger's 
syndrome. The invention is 
supplying milk or milk products 
that contain fi-casein with proline 
at position 67 to susceptible 
individuals. 
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Milk containing 0-casein with proline at position 67 does not aggravate neurological disorders 
TECHNICAL FIELD 

This invention relates to the selection of milk which contains certain (3-casein variants and the 
use of such milk and/or other food products containing components of this milk to provide 
nutrition in the diet of a susceptible individual without inducing or aggravating a 
neurological/mental disorder such as autism spectral disorders in the individual. 

BACKGROUND ART 

Milk is designed to provide total nutrition to newborn mammal and for this reason contains a 
wider range of nutrients than most other foods. Milk is nutrient dense in certain essential 
components such as calcium, amino acids and other macro- and micro-nutrients important for 
healthy development, particularly of infants and children (Hamraeus, 1992, Flynn and 
Cashman, 1997). Milk components are an important ingredient hi a number of formulated or 
processed foods and are often used to improve the nutritional value of such foods. Milk and 
milk product consumption are thus considered to be an important part of a healthy balanced 
diet. 

It has been proposed that some neurological/mental disorders could be the consequence of the 
action of opioid peptides of exogenous origin affecting normal function of the central nervous 
system (CNS) (Panksepp, 1979, Shattock et al, 1990, Reichelt et al, 1981, Shattock and 
Lowdon, 1991, Williams et al, 1991, Brudnak, 2001). The presence of intense opioid activity 
can result in the CNS being disrupted to the point where perception, cognition, emotions, 
mood and behaviour become affected. In the case of schizophrenia and autism, it has been 
suggested that biologically active peptides derived from the diet may influence these diseases 
(Reichelt et al, 1981, Shattock and Lowdon, 1991). Some authors have recommended that 
patients suffering from disorders such as autism or schizophrenia should exclude foods 
capable of producing opioids, such as dairy or cereal products, from their diets, and there have 
been anecdotal reports of some patients responding favourably to such diets (Knivsberg et al. 
1990). Patients suffering from disorders such as autism are thought to have a digestive tract 
that is functioning suboptimally and/or is leaky resulting in incomplete digestion of casein and 
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glutin to produce casomorphins and gluteomorphins that cross the Lumen of the gut into the 
circulation (Brudnak, 2001). 



p-Casein contains a sequence of amino acids that correspond to, and give rise to the hioactive 
5 peptides called P -casomorphins (BCMs). These peptides are known to have opioid activity 
(see for example a review by Mi'esel, 1997). The (3 -casomorphins are a family of peptides 
made up from or including die sequence TYR-PRO-PHE-PRO-GLY-PRO-ILE. This 
sequence corresponds to residues 60 to 66 of the P-casein protein. The example shown is 
known as p-casomorphin-7 (BCM-7) because it is 7 residues long. Other forms of p- 

10 casomorphin are similarly numbered, always starting from the TYR at position 60 of P-casein. 
A farther peptide of relevance is the peptide that contains the BCM-7 sequence, plus an 
additional VAL on the N-tenninal (VAL-BCM-7). This corresponds to the sequence from 
residues 59 to 66 in P-casein. The peptides of particular relevance to this document are BCM- 
7, BCM-6 and VAL-BCM-7. BCM-7 and VAL-BCM-7 have been observed in urine samples 

15 of autistic patients. See EP969015 beginning at paragraph 0056 and in particular paragraph 
0090 and Figure 8. 

Some individuals are predisposed to physiological responses to dietary challenge. An 
individual may for example, have a compromised gut wall that allows transit of food 
20 fragments, or may not secrete necessary enzymes to fully degrade food proteins, or some other 
(temporary or permanent) biological/physiological process may apply. The provision of 
peptides that originate from a food protein could then trigger a response in that individual 
which is not observed in other individuals. Removal of the source of such food components 
from the diet of susceptible individuals would be a useful contribution to their health. 

■ 25 

Recently it was shown that tiiere was a strong positive relationship between the consumption 
of milk which contained the Al or B variants of the milk protein p-casein and insulin- 
dependent diabetes mellitus (Elliott et al, 1999). Elliott et al. (1999) found that only those P- 
casein variants which had a histidine at position 67 of their amino acid sequences were 
30 correlated with the disease. Hartwig et al. (1997) have shown that in-vitro BCM-7 could only 
be released by digestive enzymes from those p-casein variants with a histidine at position 67 
in the primary. sequence of this protein (P-casein Al, B and C). The peptide was not released 
from p-casein variants with a proline in this position (P-casein A2 and A3). 
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For the purpose of this specification, any (3-casein variant which has a histidine at position 67 
of its amino acid sequence (or any other amino acid other than a proline at position 67) will be 
referred to as a "histidine" variant. Any p-casein variant which has a proline at position 67 of 
5 its amino acid sequence will be referred to as a "proline" variant. Table 1 shows the 
differences of P-casein variants from A to F by position of the amino acid residue in the 
polypeptide chain, with the A2 variant taken as the base sfructure. 



TABLE 1 



Variant 


18 


35 


36 


37 


67 


106 


122 


152 


Al 










His 








A2 


Ser-P 


Ser-P 


GLu 


Glu 


Pro 


His 


Ser 


Pro 


A3 










Pro 


Gin 






B 










His 




Arg 




C 




Ser 




Lys 


His 








D 


Lys 








Pro 








E 






Lys 




Pro 








F 










His 






Leu 



10. 

In light of this it can be concluded that it would be beneficial to exclude from the diet of 
patients susceptible to mental disorders milk which contains histidine variants while at the 
same time providing such patients with milk containing proline variants so as to provide the 
nutritional benefits of milk without adverse side effects. 

15 ' 

It is an object of this invention to go some way towards achieving this desideratum or at least 
to offer the public a useful choice. 

DISCLOSURE OF THE INVENTION 

20 Accordingly, the invention may be said broadly to consist in a method of providing nutrition 
to a susceptible individual while avoiding the induction or aggravation of a 
neurological/mental disorder, which comprises supplying to said individual milk which does 
not contain any histidine variant. 

3 
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Alternatively, said method comprises supplying to a susceptible individual a milk product 
incorporating only milk which does not Contain a histidine variant. 



Preferably said mental disorder is autism spectral disorder. 

5 

Preferably said autism spectral disorder is autism, pervasive developmental disorder or 
Asperger's syndrome. 

Preferably said milk product includes a non-dairy food ingredient which does not contain a 
10 histidine variant. 

Preferably said milk product includes a nutraceutical. 

Preferably said milk is bovine milk. 

15 

Alternatively said milk is derived from mammals other than bovine. 

Preferably said alternative milk is derived from goats or sheep. 

20 In another embodiment die invention may be said broadly to consist in the use of milk having 
no histidine variant in the manufacture of a milk product for providing nutrition to a 
susceptible individual while avoiding induction or aggravation of a neurological/mental 
disorder in said individual. 

25 Alternatively the invention consists in the use of a milk product so manufactured in the 
manufacture of a nutrient composition incorporating only nutrients which contain no histidine 
variant. 

Preferably said neurological/mental disorder is autism spectral disorder. 

30 

Preferably said autism spectral disorder is autism, pervasive developmental disorder or 
Asperger's syndrome. 

4 
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Preferably said milk is bovine milk. 
5 Alternatively said milk is derived from mammals other than bovine. 
Preferably said alternative milk is derived from goats or sheep. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 The invention may also be more fully understood by having reference to the accompanying 
drawings wherein: 

Figure 1 shows a representation of P-casein variants having histidine at position 67 of its 
amino acid sequence which permits the formation of betacasomorpliin 7. This illustrates the 
15 release of BCM-7 from the variants Al, B, C and F all of which have histidine at position 67 
of their amino acid sequences. 

Figure 2 illustrates that when there is a proline at the 67 position which occurs in variants A2, 
A3, D and E the bond between the amino acids at position 66 and 67 does not cleave and 
20 B CM-7 is not released. 

Figure 3 is a plot of deaths due to mental disorders per 100,000 population on the Y axis 
against consumption of total milk protein in grams per person per day on the X axis. 

25 Figure 4 is a plot of deaths due to mental disorders per 100,000 population on the Y axis 
against Al p-casein consumption in grams per person per day on the X axis. 

Figure 5 is a plot of deaths due to mental disorders per 100,000 population on the Y axis 
against consumption of Al and B variants of p-casein in grams per person per day on the X 
30 axis. 
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Figure 6 is a plot of deaths due to mental disorders per 100,000 population on the Y axis 
against consumption of A2 and A3 variants of p-casein in grams per person per day on the X 
axis. 



5 Figure 7 shows a time course for the rate of formation of (3-CM-7 in an in vitro hydrolysis of 
A1/A2 casein 



Figure 8a. Total. ion current trace for in vitro hydrolysis of Al casein showing Val-BCM-7 
eluting at approximately 54 minutes. 

10 

Figure 8b. Extracted ion chromatogram of the peak at 54-rnins from Figure 8a. 

Figure 9a. total ion current trace for in vitro hydrolysis of A2 casein showing Val-BCM-7 
eluting at approximately 54 minutes. 

15 

Figure 9b. Extracted ion chromatogram of the peak at 54 mins from Figure 9a. 

Figure 10 shows the level of BCM-6 in the urine of an autistic individual following the 
consumption of histidine variant containing milk and proline variant containing milk. 

20 

Figure 11 shows the level of BCM-6 in the urine of an autistic individual following the 
consumption of histidine variant containing milk. 

Figure 12 shows the level of BCM-6 in the urine of an autistic individual following the 
25 consumption of proline variant containing milk (note the expanded X-axis). 

MODES OF CARRYING OUT THE INVENTION 

Relationship between Neurological/Mental Health and p-Casein Variant Consumption 

The average consumption of milk protein and p-casein Al and B (gm/day) was calculated 
30 using the method from Elliott R B, et al (1999). The contents of this are incorporated by 
reference. 
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The p-casein variant consumption was calculated using the following equation: 
C = Z(fxB)xPxY 

Where 

C = consumption of P-casein of the particular variant(s) 
5 f = frequency of the particular P-casein allele(s) in the breed in the national dairy herd 

B = the proportion of the breed in the national dairy herd 
P = the mean daily intake of dairy protein (from FAOSTAT database) 
Y = the fraction of P-casein as a proportion of all protein in milk 

10 The countries and regions selected were Australia, Canada, Denmark, Finland, Germany, 
Iceland, New Zealand, Norway, Sweden and San Diego (USA). In the case of Iceland the 
amount of P-casein variants in milk was determined by chemical analysis. All the countries 
selected had low imports of dairy products from other countries. 

15 p-casein variants in Icelandic milk were calculated as follows: 

Milk from Iceland was freeze dried and shipped to New Zealand for analysis. The sample was 
reconstituted in water (130 mg/ml) and mixed for three hours. Exactly 0.5 ml of sample was 
added to 2.5 ml of sample buffer at pH 8.6 (6 M urea, 42 mM MOPS, 0.05% methyl cellulose 
and 167 mM Tris). Mercaptoethanol (30 mL) was added to the sample which was incubated 

20 for one hour at room temperature prior to filtering. The sample was then subjected to 
capillary electrophoresis on an Applied Biosystems 270A-HT capillary electrophoresis system 
using a Supleco hydrophobically coated capillary. Samples were eluted from the capillary 
using a running buffer (6 M urea, 20 mM sodium citrate, 032 mM citric acid and 0.05% 
methyl cellulose at pH 3.0). 

25 

Death rates due to mental disorders were determined as follows: 

Death rate attributable to mental disorders were sourced from World Health Organisation's 
web site (www.who.int/whosis/). This web site has recent data (1994-1998) from a wide 
range of data. The 1995 data were used where possible. 

30 

From Figure 3 it can be seen that the consumption of total milk protein hi Iceland is higher 
than that in Finland, Sweden and Norway. However, Iceland has a very, low level of mental 
disorders while Norway, Sweden and Finland rank much above the middle countries. 

7 
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However, when the consumption of the P-casein variant is calculated (Figures 4 and 5), the 
consumption of the Al and the Al + B (histidine) variants in Iceland is much lower dian that 
in Norway, Sweden and Finland. This is consistent with a correlation between mental 
disorders and the consumption of histidine variants. Figure 6 shows a high level of 
5 consumption of proline variants in Iceland, and a low level of mental disorders. 

Statistical analysis 

The data presented in Figures 3 to 6 were analysed using Pearson's correlations. Pearson's 
correlations are a measure of the degree of linear association between two variables. A 

10 correlation of +/- 1 means the data lies on a straight (or linear) line when plotted against each 
other. A correlation of 0 means there is no relationship between the two variables. T-tests 
were used to test the strength of the correlation, taking into account die number of datapoints 
in the data set. These generate a p-value. The p-value is the probability of obtaining as high a 
correlation as was obtained by chance effects alone. A p-value < 0.05 was accepted as 

15 evidence that the correlation was statistically significant. The linear regression coefficients (r) 
of the lines in the plots were determined. Results are summarised in Tables 2 and 3. Table 3 
excludes the results from Iceland. 

TABLE 2 

20 Correlations (Pearson) - Including Iceland 



Type 


All Deaths due to 


Male Deaths due to 


Female Deaths due 


Mental Disease 


Mental Disease 


to Mental Disease 


Al 


0.795 1 


0.731 


0.801 


(his variant) 


0.006 2 


0.016 


0.005 


Al + B 


0.787 


0.744 


0.783 


(his variants) 


0.007 


0.014 


0.007 


A2 + A3 


-0.219 


-0.379 


-0.137 


(pro variants) 


0.544 


0.280 


0.706 


Milk Protein 


0.124 








0.720 







1 r- value a p- value 
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TABLE 3 

Correlations (Pearson) - Without Iceland 



Type 


All Deaths due to 


Male Deaths due to 


Female Deaths due 




Mental Disease 


Mental Disease 


to Mental Disease 


Al 


0.855 1 


0.863 


0.832 


(his variant) 


0.003 2 


0.003 


0.005 


Al+B 


0.758 


0.731 


0.751 


(Ms variants) 


0.018 


0.025 


0.020 


A2 + A3 


0.584 


0.584 


0.570 


(pro variants) 


0.099 


0.099 


0.109 



1 r- value 2 p- value 



5 In-vitro Hydrolysis of P-Casein Variants 

Two batches of mineral casein were made according to standard procedures. Each batch of 
casern had been made from milk collected only from cows with (3-CN phenotypes Al/Al or 
A2/A2. 

10 Al and A2 casein were enzymatically hydrolysed according to an in vitro experiment to 
mimic the digestion process of the stomach and gut based on methodology developed by 
Petrilli et al. (1984), Svedberg et al. (1985) and Pihlanto-Leppala et al. (1994). 

All enzymes were purchased from Sigma (St. Louis, Missouri, USA): pepsin (Catalogue 
15 Number (C/N) P-6887), trypsin (C/N T-0134), chymotrypsin (C/N C-3142), elastase (C/N E- 
1250), carboxypeptidase A (C/N C-9268), carboxypeptidase B (C/N C-9584) and peptidase 
(C/N P-7500). Hydrolysis was carried out according to the protocol in Table 4. 
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TABLE 4 
In vitro hydrolysis procedure 



Time Enzyme added Enzyme to substrate Temperatur pH 



(min) ratio e 



0 


Pepsin 


1% 


50 


2.0 


60 


Trypsin 


1% 


50 


8 


120 


Chymotrypsin 


1% 


50 


8 


180 


Elastase 


0.96% 


50 


8 


240 


Carboxypeptidase 
A 


0.87% 


50 


8 


300 


Carboxypeptidase 
B 


0.2% 


50 


8 


360 


Peptidase 


1% 


50 


8 


420 






50 


8 



5 Samples were taken before enzyme addition at 60, 120, 180, 240, 300 and 360 min and finally 
at 420 min. 

Samples were inactivated by heating at 90°C for 10 min. Peptides were analysed by HPLC 
according to the protocols described in the following section. 

10 

Results of hydrolysis 

Results of in vitro hydrolysis of the caseins are shown in Figure 7. Al casein gave by far the 
greatest amount of p-CM-7 (520 ug p-CM-7/g casein at 420 min). The addition of elastase 
and peptidase, in particular, seemed to be particularly effective at liberating p-CM-7 in the 
15 reaction mix. The rate of formation of P-CM-7 in the reaction mix was still on a sharp incline 
at the final time point taken (420 and 180 min respectively). 

The levels of P-CM-7 measured in hydrolysis of A2 casein was far less than that measured in 
the hydrolyses of Al casein. It is difficult to tell, however, due to the presence of small 
20 quantities of Al casein in the A2 casein, whether the P-CM-7 was formed from the hydrolysis 
of the A2 casein or to a small amount of Al casein 'contaminant', or both. If P-CM-7 was 
formed from the hydrolysis of A2 casein, the rate of reaction was many orders of magnitude 
less than that observed with the hydrolysis of Al casein. 

10 
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Peptide Map, from MS 

Peptide maps of the end points for each hydrolysis experiment were obtained. The resulting 
spectra were searched for peptides with the following molecular weights: 

5 - 889.1 (Val-p-CM-7) 

■ 1100.6 (A2 procasomorphin) 

■ 1 1 40 .9 (A 1 procasomorphin) 
. ■ 579.7 (p-CM-5) 

- 676.8 (p-CM-6) 

10 In vitro hydrolysis of Al casein showed that a peak with large intensity and m/z 889.8 was 
identified at 54.12 min (see Figure 8). The analogous A2 sample showed a peak of m/z 889.8 
of much lower intensity at the same retention time. This peak was confirmed as Val-P-CM-7 
by MS/MS (see Figure 9). This indicates that the levels of (3-CM-7 in the reaction mix would 
not have reached a maximum, which is verified by the curves shown in Figure 7. 

15 

Relationship between Autism and P-Casein Variant Consumption 

The correlation between consumption of histidine variant milks and the observation of BCM 
peptides in the urine of autistics was investigated. 

20 Collection of samples 

Subjects were recruited using stratified-random sampling from children who had been 
diagnosed with autism by qualified health practitioners. Subjects were fasted overnight and 
given 500ml proline or histidine milk per 70kg body weight pro rata. Milks were blinded and 
labelled "A" or "B". Urines were collected pre and post consumption of the milk, into 

25 containers, from children in six age groups up to 18 years old. Supervision of the collection 
was undertaken by the caregivers for the autistic children. Approximately 100 ml of urine 
was applied to a SEP-PAK cartridge previously equilibrated with 0.8% trifluoroacetic acid 
(TFA) in water. 
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Sample preparation and HPLC: 

The absorbed peptides were eluted with 4 ml of 80% acetonitrile (MeCN), 0.8% TFA and 
vacuum concentrated to 0.8 ml. Concentrated samples were diluted 10-fold with MilliQ water 
and filtered through 0.45u. membrane filters. 100 ul samples were injected into the HPLC. 

5 

Peptides were separated by reversed phase HPLC on a Waters Alliance HPLC separations 
module using a Waters Symmetry CI 8 3.9 mm x 150 mm (5 urn, 300A, part number 
WAT046980) preceded by a guard column, Waters Security Guard- Guard Cartridge System 
(part number KJO-4282) with a widepore CI 8 (ODS) 4 mm x 3 mm cartridge (part number 
10 AJO-4321); 

Peptides were detected at 230nm. Sample was injected onto the column in 9% acetonitrile, 
0.1% TFA with a flow rate lml/min. The individual peptides were progressively eluted from 
tire column using the gradient described in Table 5. Selective elution was due to differences in 
15 the hydrophobicity and size of the different peptides. 



TABLE 5 

Gradient used to generate the peptide profile 



Time 




%A 


%B 


(Min) 


(0.8% TFA in water) 


(0.8%TFA, 80% MeCN) 


0 


90 




10 


40 


45 




55 


46 


10 




90 


48 


90 




10 


55 


90 




10 



20 MRM mass spectrometry of peptides: 

The mass spectrometer (a Parkin Elmer Sciex Triple Quadrupole API300 LC/MS/MS system) 
was calibrated weekly using a PPG standard as outlined in the PE Sciex API 300 manual, 
using MassChrom 1.0 software. 

25 The eluate from the HPLC (flow approximately lml/min) was directed into the Turboionspray 
ion source and ions were generated and focussed using a positive ion spray voltage of 6000V. 
Orifice and ring voltages of 40 and 250 respectively with the temperature of the nebulising gas 

12 
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set at 400 °C. BCM7, Val-BCM7 and BCM6 were identified in the urine samples using 
multiple reaction monitoring (MRM) of the following transitions: m/z 790.6/383.4, m/z 
890/3 83.4 and m/z 678/270.1 „ Pealc identities were confirmed by the use of standards. 

Results 

The urine from all autistic children contained low levels of BCM-6, BCM-7 and VAL-BCM-7 
following overnight fasting and consumption of milk containing p-casein A2 variant (Figures 
10 and 12). However, in the urine from a proportion of autistic children a marked increase 
(up to 10 fold) of beta-casonioiphin 6 was observed following the consumption of milk 
containing P-casein Al variant (Figures 10 and 11). Age-matched normal children did not 
have casomorphins in their urine. 

Thus the consumption of histidine variants led to an increase of BCM peptides which affect 
normal function of the CNS, leading to neurological/mental disorders. The consumption of 
milk not containing histidine variants, but which did contain proline variants, did not lead to 
an elevation of BCM peptides. 

Conclusion 

These results show that there is strong analytical and epidemiological evidence to support a 
relationship between the consumption of p-casein variants with a histidine at position 67 in 
the amino acid sequence and neurological/mental disorders. This is most likely due to the 
release of the bioactive peptide BCM-7 and similar peptides such as VAL-BCM-7 and BCM- 
6 from histidine variants during digestion (Hartwig et al, 1997). These peptides can in 
susceptible individuals bind to the n-receptor in brain cells (Sun et al, 1999) and in so doing 
modify behaviour (Sun and Cade 1999). No significant correlation was observed between the 
consumption of P-casein valiants witii a proline at position 67 in the amino acid sequence and 
deaths due to mental disorders or the presence of elevated levels of bioactive peptides in the 
urine of autistic subjects. This supports the hypothesis that as the bioactive peptide BCM-7 
and its analogues cannot be released by digestive enzymes from proline variants (Hartwig et 
al, 1997). The consumption of this type of milk will therefore not cause behaviour changes in 
susceptible individuals. 
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The disorder for which evidence is given in this specification is autism. Autism is to be 
understood to include all types of disorders in the autism spectrum. The invention is also 
intended to include all neurological or mental disorders which are aggravated or induced by 
the digestion of milk or a milk product containing the histidine variant. 

5 

INDUSTRIAL APPLICATION 

Individuals who are susceptible to the adverse consequences of the histidine variant still 
require a source of nutrients in their diet. The industrial application of the invention is to 
supply such susceptible individuals with milk or milk products or nutrient products containing 
10 milk without the histidine variant. To do this herds are selected which only produce milk not 
containing the histidine variant. Milk from such a selected herd is then segregated from other 
milk and processed and supplied in the same way as any other milk. 

Although the examples of this specification describe the milk not containing the histidine 
15 variant from bovines, other mammalian milk is known to contain little or no histidine variant. 
Well known examples of such milk are goat milk in which thus far only the proline variant 
has been observed (Swissprot database 2001). Sheep milk contains proline variants and no 
histidine valiants, but does contain variants with an alanine at equivalent to position 67 in the 
amino acid sequence (Swissprot database 2001). As any non-proline variant will also behave 
20 like histidine valiants and release BCM-7 upon digestion. 

Example 1 - Selection of Milk Which does not Contain Histidine Variant 

Cows are selected in accordance with the method described at lines 1 to 10 on a page 12 of 
25 W096/14577. Milk from A2A2 cows is separated and made available either for further 
processing into milk products or for direct sale for the purpose of administration to individuals 
susceptible to mental disorders. 

Example 2 - Milk typing for g-casein variants 

30 Milk was also typed by a polyacrylamide gel electrophoresis in accordance with Example 4 on 
page 9 of W096/14577 so as to ensure that it did not contain any histidine variants. 
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Example 3 - Formulation of Milk Product 

Milk products such as food ingredients or nutraceuticals were formulated in a manner known 
by those skilled in the art. 
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CLAIMS 

1. A method of providing nutrition to a susceptible individual while avoiding the induction 
or aggravation of a neurological/mental disorder in that individual, which comprises 

5 supplying to said individual milk which does not contain any histidine variant. 

2. A method as claimed in claim 1 wherein said milk is in a milk product incorporating only 
milk wliich does not contain a histidine variant. 

10 3. A method as claimed in claim 1 or 2 wherein said mental disorder is an autism spectral 
disorder. 

4. A method as claimed in claim 3 wherein said autism spectral disorder is autism, pervasive 
developmental disorder or Asperger's syndrome. 

15 

5. A method as claimed in claim 2 or any one of the preceding claims when dependent from 
claim 2 wherein said milk product includes a non-dairy food ingredient which does not 
contain a histidine variant. 

20 6. A method as claimed in claim 2 or any of the preceding claims when dependent from 
claim 2 wherein said milk product includes a nutraceutical. 

7. • A method as claimed in any one of the preceding claims wherein said milk is bovine milk. 

25 8. A method as claimed in any one of claims 1 to 7 wherein said milk is derived from 
mammals other than bovine. 

9. A method according to claim 8 wherein said milk is derived from goats or sheep. 

30 10. Use of milk having no histidine variant in the manufacture of a milk product for providing 
nutrition to a susceptible individual while avoiding induction or aggravation of a 
neurological/mental disorder in said individual. 
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1 1 . Use of a milk product manufactured in accordance with claim 10 in the manufacture of a 
nutrient composition incorporating only nutrients which contain no histidine variant. 



12. Use as claimed in claim 12 wherein said autism spectral disorder is autism, pervasive 
5 developmental disorder or Asperger's syndrome. 

13. Use according to either of claims 11 or 13 or claim 12 when dependent from claim 11 
wherein said nutrient composition includes a nutraceutical. 

10 14. Use as claimed in any one claims 1 1 to 13 wherein said milk is bovine milk. 

15. Use as claimed in any one of claims 1 1 to 13 wherein said milk is derived from mammals 
other than bovine. 

15 16. Use as claimed in claim 15 wherein said milk is derived from goats or sheep. 
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